Objectives: to investigate whether a care pathway for older hip fracture patients can reduce length of stay while maintaining the quality of clinical care. Design: prospective study of patients admitted 12 months before and after implementation of a care pathway for the management of femoral neck fracture. Audit data for corresponding time periods from nearby orthopaedic units was used to control for secular trends. Setting: teaching hospital. Subjects: patients aged 65 years and over with a femoral neck fracture. Exclusion criteria: multiple fractures, fractures due to malignancy, re-fracture, total hip replacement, previously entered into the study, operation performed elsewhere. Three-hundred and ninety-Wve (99%) and 369 (97%) case records were available for full analysis. Main outcome measures: primary outcome: length of stay on the orthopaedic unit. Secondary outcomes: ambulation at discharge, discharge destination, in-hospital complications, 30 day mortality, readmission within 30 days of discharge, postoperative days the patient Wrst sat out of bed and walked. Results: mean length of stay increased by 6.5 days (95% conWdence interval 3.5-9.5 days, P<0.0005) in the second period with a signiWcant improvement in ambulation on discharge (odds ratio 1.6, 95% conWdence interval 1.0-2.6, P = 0.033) and a trend towards reduction in admission to long term care (odds ratio 0.6, 95% conWdence interval 0.3-1.0, P = 0.058). Conclusions: this care pathway was associated with longer hospital stay and improved clinical outcomes. Care pathways for hip fracture patients can be a useful tool for raising care standards but may require additional resources.
Introduction
Integrated care pathways (ICPs) are increasingly being developed since the government White Paper 'The New NHS:
Modern, Dependable' called for care planners and providers to work collaboratively to provide integrated care [1] . The National Service Framework for Older People [2] promotes the use of care pathways to improve the quality and efWciency of health care for the elderly and indeed all the National Service Frameworks require healthcare organisations to develop ICPs. Yet while many acute and primary care trusts are using and developing ICPs throughout the country there has been surprisingly little rigorous evaluation of their use [3] .
Currently available evidence is almost entirely drawn from uncontrolled before and after studies which retrospectively abstract the 'before' data from case notes and exclude stay in rehabilitation facilities. This evidence suggests that within other health systems the introduction of ICPs for a broad range of conditions including elective joint arthroplasty [4, 5] , emergency cardiac [6] and paediatric admissions [7] , and the management of fractured neck of femur [8] , can reduce the length and total costs of acute hospital admission while maintaining the quality of care. Within the NHS there is similar evidence for some elective surgical conditions [9] , but little evidence of beneWt in stroke disease [10] . The effectiveness of ICPs for many of the conditions for which they have been developed, including hip fracture, is unknown despite concerns over the opportunity costs of ICP implementation and maintenance [11] .
We conducted a prospective study of the management of femoral neck fracture in older people before and after implementation of an ICP in one orthopaedic unit with concurrent control in three comparator units.
Methods

Study design
We carried out a prospective controlled before and after study for the 12 months pre and post introduction of the ICP, allowing an interim period of 7 months for its implementation. Audit data for the same time frames from three nearby orthopaedic units were used as comparators to control for secular trends. Length of stay data for the index hospital's acute elderly care wards was abstracted from its patient administration system. Approval from the local research ethics committee was obtained.
The integrated care pathway
The ICP was developed by a multi-disciplinary team and was based on an extensive literature review but also incorporated clinical consensus where evidence was lacking. The ICP covered patient care from admission to the 76 bed orthopaedic unit, through to discharge from there or the 12th postoperative day (whichever was sooner) and was similar to ICPs developed for this condition in other hospitals. Clinical care given by medical, nursing, physiotherapy and occupational therapy staff was included, and variance was recorded. A senior nurse specialist, experienced in ortho-geriatric care, was responsible for staff training and implementation of the ICP.
Patient selection
Patients aged 65 years or over with a diagnosis of new Wrsttime femoral neck fracture admitted to the index orthopaedic unit during the two 12 month study periods were considered for recruitment to the study. The Wrst study period ran from November 1998 to October 1999. After allowing time for staff training and implementation of the ICP the second study period ran from June 2000 to May 2001.
Data collection
We abstracted data on case mix (demographic details and pre-fracture function), process (operative details and reasons for any delay) and outcomes from the clinical records and from the hospital patient administration system for all eligible patients in both time periods. The primary outcome was length of stay. Secondary outcomes, deWned a priori in the grant proposal, included ambulation at discharge, discharge destination, in-hospital complications, 30 day mortality, readmission within 30 days of discharge, and the post-operative days on which the patient Wrst sat out of bed and walked. We unexpectedly had a change of research assistant after the Wrst study period but we were able to compare both assistants' abstraction of data from 50 clinical records. The only variation was a difference in the subjective assessment of ambulation scores, so the new assistant rescored all the ambulation data from the Wrst study period.
Physiotherapy and occupational therapy data on contact times with study patients and grade of therapist were abstracted from their departmental records by the second research assistant for the same four calendar months of both study periods. Details of radiological investigations for each study participant were abstracted from the radiology department's computerised records. The mean length of stay in the index hospital's three acute elderly care wards (which excluded the stroke and admissions units) during the two study periods was abstracted from the patient administration system. The audit data collected by three nearby orthopaedic units related to both 12 month periods for one unit, two 6 month periods for the second and to the same three calendar month sample within each period in the third case.
Sample size
Based on data from the index hospital's orthopaedic unit of mean length of stay 14 days (standard deviation of 8.5) prior to the start of the study, we estimated that 285 patients per group would be required to achieve 80% power to detect a two day reduction in length of stay in a 5% two-sided test.
Statistical analysis
Length of stay was compared between the two groups in an analysis of covariance controlling for age; sex; confusion, ambulatory score and domicile at admission; and type of operation. The estimated difference was presented with associated 95% conWdence intervals. Unadjusted comparisons were also made using the Mann-Whitney U test. Continuous secondary outcomes were compared in similar analyses of covariance, while binary secondary outcomes were compared in logistic regression models controlling for the same variables. Mean length of stay for each of the three elderly care wards in the index hospital were averaged. Audit data from the nearby orthopaedic units were compared using descriptive statistics.
Results
Four hundred and 381 eligible patients were admitted during the two study periods, of which 395 (99%) and 369 (97%) clinical case records were available for full analysis ( Table 1 ). The two study groups were similar with regard to pre-fracture demographics and function ( Table 2 ). More operative delays were experienced by the second group (64% versus 52%) for both medical and organisational reasons, and more of these operations were carried out by consultant staff. Bipolar hemi-arthroplasty was performed more often than Austin-Moore in the second group.
The primary outcome, length of stay on the index orthopaedic unit, showed a mean increase of 6.5 days (95% CI 3.5-9.5 days, P < 0.0005) in the second group (Table 3) in controlled analysis. A statistically signiWcant increase of 5.5 days persisted after excluding patients who died or were discharged to nursing/residential homes. The median difference in length of stay in unadjusted analysis was lower (4 days) but still statistically signiWcant (P<0.0005). There was a non-signiWcant increase of 3.5 days in mean total hospital length of stay (including stay in rehabilitation wards) for the second group as a whole.
Other outcomes of care were similar in both groups except for a signiWcant increase in the ability to walk alone on discharge (P = 0.033) and a non-signiWcant reduction in admission to institutional care in the second group (Table 4) . Although the overall complication rate was similar in the two groups, the second group had signiWcantly fewer wound infections (P = 0.022), pressure sores (P = 0.041), and urinary tract infections (P = 0.038). However, this group also had more cardiac and carer-related events recorded (Table 5) : the latter largely related to delays in home care support and in admission to residential/nursing homes.
The second group received twice as much occupational therapy (304 contacts) as the Wrst group (149 contacts) during the 4-month data collection period, which was achieved by moving part-time hours to mornings rather than an increase in stafWng levels. The assessment of transfers increased from 17-51, and the issue of equipment rose from 8-15 contacts. There was also greater involvement of occupational therapists in discharge planning as evidenced by an increase in discussions with patients and/or their families from 2-27, an increase in discussions with the clinical team from 6-36, and an increase in telephone calls from 9-47. There were no changes in physiotherapy contacts or radiological investigations.
Two of the nearby orthopaedic units had a similar length of stay in both time periods, but one showed an increase of 7 days in the second period (Table 6 ). Each unit's case mix was similar for the periods reported. The acute elderly care wards in the index hospital experienced a mean increase in length of stay of 3.3 days in the second period.
Discussion
The patients in the second group had a longer mean acute hospital stay, a trend to longer mean total hospital stay, and received twice as much occupational therapy as the Wrst group. They also had better outcomes, for example improved mobility on discharge, fewer infections and pressure sores, and a trend towards fewer admissions to institutional care. The process of developing the ICP had beneWts, for example it served as a driving force to reach clinical consensus on protocols for deep vein thrombosis and antibiotic prophylaxis. This supports the aims of the White Paper and National Service Framework for older people, and reXects previous evidence that ICPs can improve the processes of care in complex clinical cases [12] .
A before and after study design can lead to difWculties in differentiating between the effect of the intervention and that of other inXuences [13] . We addressed this by abstracting all data from the medical records prospectively within the context of the study protocol, and importantly obtained audit data from the nearby orthopaedic units for the same time frames to control for external inXuences during the study. This design has been used in an evaluation of trauma centres commissioned by the Department of Health [14] and represents a pragmatic solution to the difWculties of preventing contamination between two arms of a concurrently controlled trial within one hospital or conducting a much larger multi-centre trial [15] . We are unable to identify any randomised controlled trials of ICPs for hip fracture in the literature and the authors of one of the few randomised trials of an ICP acknowledge the difWculties posed by contamination bias [16] .
Several local nursing and residential homes closed during the study and our social services experienced a shortage of home carers which may have contributed to longer hospital stays. However, the second group had a similar increase in 
length of stay for all patients whether discharged to their own homes, sheltered accommodation, or residential/nursing homes. Only one nearby orthopaedic unit experienced an increase in length of stay, but all three had substantial losses of residential and nursing home beds. Furthermore the acute elderly care wards in the index hospital experienced a smaller increase in length of stay despite these shortages. These factors make it unlikely that the longer length of stay was solely due to social services delays and two recent studies of ICPs for hip fracture and stroke have similarly found an increase in total length of stay [16, 17] . Other concurrent health initiatives occurring in both index and comparator units are displayed in Table 6 and could have contributed to our Wndings although there does not seem to be any pattern to link these changes to the longer hospital stays. Many authors have raised concerns over the opportunity costs of committing Wnancial and manpower resources to the development, implementation and updating of care pathways [5, 15] . We have presented elsewhere details of the time and resources required to implement this ICP which were considerable and on-going [18, 19] . However, unlike other studies where the ICP has ceased to be used after the research project Wnished [17] our ICP is still in use 21 months after data collection ended. Importantly the system champion is a senior nurse in the orthopaedic unit rather than an external researcher. The ICP was designed to start from admission to the Accident and Emergency department. This proved impossible Includes subjects who were able to walk alone on admission. Therefore, admission ambulatory score is not included as an adjusting variable. e Includes subjects who were admitted from the community or a residential care home, and were not discharged to another ward or died. f Includes subjects who were admitted from the community and were not discharged to another ward or died. Therefore, admission domicile is not included as an adjusting variable. as we have previously reported [20] due to the disruption to the department's generic documentation and the difWculties in completing additional paperwork during a shortage of nursing staff. This was in contrast to the orthopaedic unit where the pathway documentation replaced the nursing cardex. These Wndings have implications for developing ICPs in areas where generic documentation is the norm. It appears that the ICP was associated with improvements in the process and outcomes of care for this group of patients with complex needs, but also with longer hospital stays. This has implications for the current NHS policy of implementing ICPs across a broad spectrum of clinical conditions and patient groups. The development of ICPs is to be welcomed where there is evidence that they achieve improved clinical outcomes, but for some patient groups longer hospital stays will be costly to the NHS. These costs may be offset by savings to social services after hospital discharge and may not be a disincentive in future with the advent of uniWed health and social services budgets.
This study has shown that the introduction of an integrated care pathway for the management of femoral neck fracture in older people was associated with longer hospital stays and increased use of occupational therapy but some improved clinical outcomes. This has clear implications for those involved in planning and providing the clinical care for this group of patients. Further research is required into the costeffectiveness of ICPs for people with complex needs.
Key points
• This care pathway for older patients with hip fracture may have improved clinical outcomes.
• It was also associated with longer hospital stays and greater therapy use.
• These Wndings are relevant to all those planning and providing care for this group of patients.
